The antimitogenic action of the sulphated polysaccharide fucoidan differs from heparin in human vascular smooth muscle cells.
The sulphated polysaccharides fucoidan and heparin both inhibit vascular smooth muscle cell (VSMC) proliferation. In this study we compared their actions on mitogenesis and ERK1/ERK2 activation in human VSMC. Although they displaced cell surface [3H]-heparin binding with similar affinity, they exerted clearly distinguishable actions. Fucoidan potently inhibited DNA synthesis stimulated by foetal calf serum, PDGF-BB and thrombospondin-1. Heparin inhibited the mitogenic action of serum and thrombospondin- I (though less potently than fucoidan), but failed to inhibit PDGF-BB-induced DNA synthesis. In parallel studies, fucoidan, but not heparin, inhibited ERK1/ERK2 activation by PDGF-BB. Moreover, fucoidan inhibited serum-induced mitogenesis in "heparin resistant" VSMC, which are refractory to heparin's antimitogenic action. In summary, the structurally different polysaccharides, heparin, fucoidan (and fucans) have distinguishable effects on mitogenesis and ERK1/ERK2 activation, suggesting that different mechanism(s) mediate these actions. The potent antimitogenic action of fucoidan and its efficacy in heparin resistant VSMC emphasise the need to further investigate its mechanism of action in human VSMC and suggest this agent could have therapeutic potential.